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April 1, 2015
Serena McClain
American Rivers
1101 14th Street NW, Suite 1400
Washington, DC 20005
Laura Craig
American Rivers
P.O. Box 14986
Philadelphia, PA 19149
Re: American Rivers/NOAA White Clay Creek Removal of Byrnes Dam No. 1
Dear Serena and Laura:
Enclosed is the final report under the terms of our American Rivers/NOAA grant that documents
the removal of White Clay Creek Byrnes Dam No. 1 in December 2014:
•
•
•
•

Final report (final progress report)
Match letter and documentation
Final budget and copies of invoices (contractor)) documenting expenditure of the award
Final copies of other materials relevant to funded phase (feasibility report, appendices)

We look forward to scheduling a public event with American Rivers and NOAA during the
spring 2015 spawning runs to commemorate the reopening of the White Clay Creek National
Wild and Scenic River to fish passage and mark the installation of the creek-side interpretative
sign.
Thank you for of your assistance from American Rivers and NOAA during this first-ever dam
removal for fish passage in the State of Delaware.
Warmly,
Gerald J. Kauffman

Gerald J. Kauffman, Director
Water Resources Agency
University of Delaware
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American Rivers/NOAA Community-based Restoration Program
(Final Progress Report April 1, 2015)
Project Title
White Clay Creek Wild & Scenic River Shad Restoration Project (Delaware)
Removal of Dam No. 1
Project Narrative
The objective of this project was to remove White Clay Creek Dam No. 1 (RM 4.2) to reopen 3.5
miles and 42 acres of spawning habitat along the National Wild and Scenic River for the passage
of American shad, hickory shad, and herring in New Castle County, Delaware. The dam was
removed by the contractor on December 4 and 5, 2014. This was the first dam removal project
for fish passage in the State of Delaware. Removal of downstream-most Dam No. 1 along the
White Clay Creek Wild and Scenic River is the first and most critical step in a 5-year plan to
remove an additional 6 upstream dams and reopen fish passage for 14 miles from tidewater
inland to the Piedmont at the Delaware/Pennsylvania state line.
Methodology
We utilized construction funds to remove the deteriorated middle 40 feet of Dam No. 1 for fish
passage while preserving 60 feet of the historic remnants of the 100 feet long 1770’s Colonial era
mill dam such as the timber crib, masonry abutments, and vestiges of the original raceway.
With receipt of permits, we worked with the owner Delaware Racing, Inc. at the White Clay
Creek Country Club, Merit Construction, Inc., and Duffield Associate, Consulting Engineers to
remove Dam No. 1 during December 2014 well before the traditional end of the spring
anadromous fish spawning season which begins in March/April 2015. We utilized the contractor
to utilize low impact hydraulic construction equipment and work to remove the stone and
boulder-sized rocks and timber from 40 feet of the crumbling dam. The rocks will be
repositioned along both stream banks at the site of the dam as part of stream restoration.
Snagged trees and concrete debris were removed from the site. A 40 feet wide portion of the
dam was removed from right to left (looking upstream) starting at an existing breach in the dam
to allow for a gentle flushing of accumulated sediment. Important historic timber frame structure
in the left side of the dam will be left intact as an example of 18th century engineering. The
timber remnants and iron spike were transported by the contractor to a laboratory at the
University of Delaware STAR campus for further evaluation by archeologists. Volunteers will
plant trees to reforest the stream banks and increase effective shading area to reduce stream
water temperatures during spring/fall 2015. An interpretative sign is under design for installation
at the dam site during spring 2015.
Results/Progress to Date
We have completed the following work to date (April 1, 2015).

2

AR NOAA White Clay Creek Dam No. 1 Delaware
Progress Report April 1, 2015
Budget Item
I. Public Education/Outreach

Progress

II. Field Survey

Complete 2011 (Funded by FAF)
Complete 2011 (Funded by FAF)

III. Pre-project Stream Monitoring

Complete 2011 (Funded by FAF)

IV. Design Drawings and Specifications

Complete 2011 (Funded by FAF)

V. Obtain Permits

VI. Sediment Transport Monitoring

VII. Cultural Survey, Phase II
(White Clay Creek Dam No. 1)

Submitted applications June 2011
Rec’d Del. Subaqueous Permit (Aug 2012)
Rec’d New Castle Co. floodplain approval (Jan 2014)
Rec’d NPS Wild & Scenic Sec 7 approval (Feb 2014)
Rec’d Sec 106 Fed. Historic Approval by MOA (Apr
2014)
Rec’d USACOE approval (Jun 2014)l
Baseline sediment sampling complete.
Post removal sediment transport monitoring to be
conducted during spring 2015.
Completed cultural survey field work.
Completed MOA for Section 106 SHPO approval.
Historic Covenant prepared. Five interested parties
participated in Section 106 process.

VIII. Interpretive Signage
Supplies (3 sided weather-proof kiosk)
$2,000
Installation (2 laborers, 1day @ $500/day $1,000

To be installed at site of Byrnes Dam No. 1 during
spring 2015.

IX. Remove Dam No. 1
Retain contractor to remove Dam No. 1.

Owner reviewed bids and selected approved
contractor. Contractor (Merit Construction with
oversight by Duffield Associates) removed 40 ft of
dam during Dec 2014.

X. Stream Habitat Restoration/Reforestation
Volunteer (Restoration/reforestation)
XI. Stream Cleanup
XII. Post-project Monitoring/Fish Abundance

Planned Spring 2015 after dam removal
Planned Spring 2015 after dam removal.
Planned Spring 2014 after dam removal.

Budget (Expended)
Staff:
Grad Research Student:
Undergraduate Research Student:
Subcontractor (Duffield/Contractor):
Administrative/Overhead
AR/NOAA Grant

$39,268
$5,242
$2,430
$27,500
$11,166
$85,606
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List the habitat type(s) and the stream miles opened upstream and downstream for fish
access. Actual and Projected columns should add up to the total(s) for acreage to be restored
with CRP funds indicated in the approved proposal.
Habitat Type

Tidal/Freshwater

Actual
Stream
Miles
Opened for
Fish Access
4.3

Projected Stream Miles
Opened for Fish Access
(i.e. Remainder to be
restored with CRP funds
by award end date)
7.8

Monitoring and Maintenance Activities
Conducted water quality and sediment monitoring (Oct 2012).
Completed field studies to characterize historic nature of 1777 dam (Feb 2013)
MONITORING ACTIVITIES
List of monitoring techniques used (e.g. salinity, fish counts, vegetation presence/absence):1.
Water quality monitoring.
2. Field survey of dam
3.
4.
5.
Community Involvement
Will conduct stream cleanup Spring 2015.
Outreach Activities
Press releases regarding dam removal in UD Daily newsletter, Delaware News Journal,
American River blog, and National Geographic.
Additional Project Benefits
Supporting Materials
UD receives grant to restore habitat in White Clay Creek
The White Clay Creek—a designated National Wild and Scenic River near Newark, Delaware—
will benefit from the $85,606 grant awarded to the University of Delaware through a national
partnership between American Rivers and the National Oceanic and Atmospheric Administration
(NOAA).
American Rivers selected the White Clay Creek restoration project in Delaware as one of just six
projects from more than 200 grant applications submitted nationwide. Projects in California,
4

Delaware, Massachusetts, and Oregon will receive restoration grants. Delaware’s project is titled
“White Clay Creek Dam No. 1 Removal.”
Removing White Clay Creek’s Dam No. 1, a historic colonial mill timber-crib dam built around
1777 near present-day Delaware Park, reopens 3.5 miles and 42 acres of spawning habitat along
the waterway in New Castle County for passage of anadromous fish (American shad, hickory
shad, and herring) for the first time in over two centuries and will also improve public safety
during floods, as the dam is in disrepair and in danger of failing.
As the first dam-removal project for fish passage in the state of Delaware, this is the first and
most critical step in a five-year plan to remove an additional six upstream dams, which will
reopen fish passage for 14 miles from tidewater inland to the Piedmont at the
Delaware/Pennsylvania state line.
Principal Investigator Gerald Kauffman, director of the Water Resources Agency (WRA), a unit
within the School of Public Policy & Administration’s Institute for Public Administration (IPA),
provided oversight of research and field work during dam removal.
The American Rivers/NOAA grant funded a multi-disciplinary UD research team, which
includes internships for undergraduate and graduate students in IPA and the Center for Historic
Architecture and Design, both of which are research centers in the School of Public Policy and
Administration (College of Arts and Sciences), Department of Geologic Sciences (College of
Earth, Ocean, and Environment), and Department of Civil & Environmental Engineering
(College of Engineering).
Key UD partners in this project included the U.S. National Park Service, White Clay Creek Wild
and Scenic Watershed Management Committee, Delaware Division of Fish and Wildlife,
Delaware Park, Inc., Merit Construction, and Duffield Associates
The White Clay Creek watershed is one of only a few unspoiled and ecologically functioning
river systems in the metropolitan corridor between Philadelphia and Baltimore. About 180,000
people—about 20% of Delaware’s population—receive drinking water from the watershed,
which spans 107 square miles from southeast Pennsylvania to northwest Delaware. In 2000 it
became first interstate watershed to be designated a National Wild and Scenic River and
protected in its entirety. UD is one of just two universities in the U.S. that has a National Wild
and Scenic River flowing though campus.
Rivers connect us to one another, to nature, and to future generations. Since 1973, American
Rivers, the leading organization working to protect and restore the nation’s rivers and streams,
has fought to preserve these connections by helping protect and restore more than 150,000 miles
of rivers through advocacy efforts, on-the-ground projects, and the annual release of the
America’s Most Endangered Rivers® list. Headquartered in Washington, D.C., American Rivers
has offices across the country and more than 100,000 supporters, members, and volunteers
nationwide.
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Funding Information (In-kind)
AR/NOAA
Funds
3,500
7,940

Budget Category
Vi. Sediment Transport
VII. Cultural Survey

Matching
Contributions
5,546
25,000

Total
Expense
9,046
32,940

Nature (cash or in-kind)
and Source of Match
In-kind from UDWRA
In-kind from UDWRA

Budget Narrative: Describe expenditures by category and explain any differences between
actual and scheduled expenditures. Include documentation of volunteer hours and inkind donations.

RESTORATION INFORMATION- Please complete this section to the best of your ability.
What indirect benefits resulted from this project? (e.g. improved water quality, increased
awareness/stewardship)
Improved water quality and enhanced of freshwater mussel abundance.
Stream erosion control.
__________________________________________________________________

Report Prepared By:

Gerald J. Kauffman
Signature

April 1, 2015
Date

Please send semi-annual and final progress reports and supporting materials to:
Serena McClain
American Rivers
1101 14th Street, NW
Suite 1400
Washington, DC 20005
CONTACT INFORMATION
Contact Name:

Gerald J. Kauffman
University of Delaware
Street Address:
DGS Annex Academy St.
City:
Newark
State: Delaware
Zip: 19716
Phone:
302-831-4929
Fax:
E-mail:
jerryk@udel.edu
Organization website (if applicable): www.wra.udel.edu
PROJECT INFORMATION
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Project Title: « White Clay Creek Wild & Scenic River Shad Restoration Project (Delaware) Removal of Dam No. 1
Project Award Number:
«ID» Project Reporting Period: April 15, 2014 – April 1, 2015
Project Location Wilmington, DE, New Castle County
Congressional District(s): DE (1)
Landmark (e.g. road intersection, beach): White Clay Creek at Delaware Park
Land Ownership:
Delaware Race Track
Geographic Coordinates (in decimal degrees):
Longitude (X-coord):
Latitude (Y-coord):
River Basin: White Clay Creek
Geographic Identifier (e.g. Chesapeake Bay):Delaware Estuary
Project Start Date:
Oct 1, 2013
Project End Date: December 15, 2015
Project Volunteers:
Number of Volunteers:
Volunteer Hours:
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May 6, 2013
Ms. Edna Stetzar
Delaware DNREC, Natural Heritage Program
Division of Fish and Wildlife
4876 Hay Point Landing Road
Smyrna, Delaware 19977
RE: Byrnes Mill Dam, also known as, White Clay Creek Dam #1 Removal Project, New Castle
County, Delaware, NHPA Section 106 Compliance, Invite to Potential Consulting Parties
Dear Ms. Stetzar:
The purpose of this letter is to inform you of the Byrnes Mill Dam, also known as, White Clay
Creek Dam #1 Removal Project, New Castle County, Delaware and to invite you to become a
consulting party in the Section 106 consultation process in accordance with the National Historic
Preservation Act.
The National Oceanic and Atmospheric Administration's (NOAA) Restoration Center, acting as
the lead federal agency on behalf of the other project partners, including the Delaware Racing
Association, University of Delaware Water Resources Agency, and American Rivers (hereafter,
project partners), is entering into the Section 106 consultation process in accordance with the
National Historic Preservation Act. The project team has developed engineering plans and is
currently in project regulatory permitting.
The project partners aim to restore fish passage for river herring, shad and American eel in the
White Clay Creek watershed through partial removal of the Byrnes Mill Dam, also known as
White Clay Creek Dam #1, located on the White Clay Creek. The dam lies within the grounds of
the White Clay Creek Country Club’s golf course, northwest of the intersection of Ogletown‐
Stanton Road (Route 4) and Churchmans Road (Route 58) in the vicinity of Stanton, Delaware.
Daniel Byrnes constructed the millrace and dam circa 1773‐1777. The dam is eligible for
inclusion in the National Register of Historic Places under Criterion D, for the data it contains.
As a result, the project has been designed to minimize site impacts. The preferred alternative is
to remove the deteriorating middle 40 feet of the 100 foot wide, 3-8 foot high timber and rockfill
dam to restore fish passage.
If you would like a copy of any of the proposed work plans and/or the historic/archaeological
information developed to date, please let me know and I will provide this to you.
Please notify me by May 20, 2013 if your organization would like to serve as a consulting party
in the Section 106 consultation. It is assumed that if NOAA is not contacted by this date, your
organization is not interested in serving as a consulting party. Please call (410-267-5644) or
email me (mary.andrews@noaa.gov) of your interest to participate, or if you have any questions
about this request.
Sincerely,
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Mary P. Andrews, P.E., P.W.S.
Environmental Engineer
NOAA Restoration Center
Cc: Gerald J. Kauffman, University of Delaware - Water Resources Agency
Ms. Joan Larrivee, Delaware State Historic Preservation Office
Ms. Gwenyth A. Davis, Deputy State Historic Preservation Officer
Laura Craig, American Rivers
Potential Consulting Parties List:
Ms. Edna Stetzar
Delaware DNREC, Natural Heritage Program
Division of Fish and Wildlife
4876 Hay Point Landing Road
Smyrna, Delaware 19977
Ms. Dorothy Miller
Coalition for Natural Stream Valleys
430 Orchard Rd., Newark DE 19711
Mr. John Theilacker
Brandywine Conservancy
US Route 1, P.O. Box 141
Chadds Ford PA 19317
Mr. Kevin Donnelly
New Castle County Conservation District
2430 Old Country Road
Newark, DE 19702
Ms. Kristen Travers
Delaware Nature Society
58 East Mill Station Drive
Newark DE 19711
Linda Stapleford
White Clay Creek State Park Advisory Committee
802 Dallam Road
Newark, DE 19711 Shane Morgan
White Clay Creek Wild and Scenic River Coordinator
182 Sawmill Road
Landenberg, PA 19350
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Tom Zawislak
White Clay Watershed Association
120 Great Circle Rd.
Landenberg PA 19350
United Water Delaware
505 N. Market Street
Wilmington, Delaware 19801
Delaware Historical Society
505 N. Market Street
Wilmington, Delaware 19801
Preservation Delaware
New Castle Courthouse Museum
211 Delaware St.
New Castle, DE 19720
The Hale-Byrnes House
606 Stanton Christiana Rd
Newark, DE 19713
Dennis J. Coker: Principal Chief
Lenape Indian Tribe of Delaware
P.O. Box 79 Cheswold
DE 19936
Friends of White Clay Creek State Park
P. O. Box 9734
Newark, DE 19714
Mr. Don Klima, Director
Eastern Office of Project Review
Advisory Council on Historic Preservation
The Old Post Office Building
1100 Pennsylvania Avenue, NW RM 803
Washington DC 20004
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May 6, 2013
Mr. Don Klima, Director
Eastern Office of Project Review
Advisory Council on Historic Preservation
The Old Post Office Building
1100 Pennsylvania Avenue, NW RM 803
Washington DC 20004
Re:
Byrnes Mill Dam, also known as, White Clay Creek Dam #1 Removal Project, New
Castle County, Delaware
Dear Mr. Klima:
The National Oceanic and Atmospheric Administration's (NOAA) Restoration Center, acting as
the lead federal agency on behalf of the other project partners, including the Delaware Racing
Association, University of Delaware Water Resources Agency, and American Rivers (hereafter,
project partners), wishes to notify the Advisory Council on Historic Preservation (ACHP) of a
finding of adverse effect for the Byrnes Mill Dam AKA White Clay Creek Dam #1 Removal
Project in New Castle, Delaware. In addition, this letter provides a description of the work that
has been completed as part of this proposed project for your review and is intended to provide
you with an opportunity to participate in the consultation process should you choose to do so.
Project Description
The Byrnes Mill Dam, also known as White Clay Creek Dam #1, is located on the White Clay
Creek, approximately 1.2 miles upstream from the mouth of the Creek. The dam lies within the
grounds of the White Clay Creek Country Club’s golf course, northwest of the intersection of
Ogletown‐Stanton Road (Route 4) and Churchmans Road (Route 58) in the vicinity of Stanton,
Delaware. Daniel Byrnes constructed the millrace and dam circa 1773‐1777. Typical of plank
crib dams, the Byrnes Mill Dam has four main elements: abutments (or cribs), aprons, a
foundation, and a dam wall. Currently, the north side of the dam is breached, and the building
elements on that side of the creek are damaged. The most intact remains of the dam are on the
south side of the creek, where the plank crib dam construction is visible.
The plank wall of the mill dam spans from the fieldstone abutment on the south side of the White
Clay Creek to the remains of the abutment, now breached, on the north side. The mill dam wall
is constructed with squared hand‐hewn timbers, laid across the creek. Though almost one-third
of the mill dam wall is mostly intact, the other two‐thirds of the dam are breached on the north
end, leaving only portions of the bottom timber and the apron intact. The Byrnes Mill Dam
apron is made of planks about 2 inches thick and is pinned to the foundation that extends
underneath the dam wall face.

The apron originally spanned the entire creek, but now survives only on the south side. The
fieldstone abutment on the north side of the creek is constructed of uncoursed mortared
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fieldstone. The southern fieldstone abutment is coated with poured cement, dated 1900, for
stabilization of the structure.
The millrace originally stretched almost 2 miles, opening on the south side of the creek just
upstream from the dam and running to the mill located near the Hale‐Byrnes House (Delaware
CRS# N00246). The race itself ranges from 4 to 10 feet in width, and is a hand-dug earthen
channel that originally terminated downstream on the White Clay Creek near Bread and Cheese
Island. Today, with the breach of the dam, the water is no longer high enough to fill the
raceway. Thus, the millrace is no longer functional. Most of the raceway is still visible and can
be followed on foot across the golf course. However, the watercourse of the White Clay Creek
was altered in the twentieth century, and one section of the raceway was absorbed by the creek’s
new course around the racetrack on the north side of the Creek, while another part was cut off by
the reconfiguration of Routes 7 and 4. The race is no longer visible at the historic terminus point
near the Hale‐Byrnes House.
The project partners propose to remove White Clay Creek Dam No. 1 to restore anadromous fish
passage. In consultation with the State of Delaware Historical and Cultural Affairs, the preferred
alternative to remove the deteriorating middle 40 feet of the 100 foot wide, 3-8 foot high timber
and rockfill dam.
Steps Taken to Identify Historic Properties
White Clay Creek Dam #1 is a unique feature in our landscape and is eligible for inclusion in the
National Register of Historic Places under Criterion C. In consultation with the State of
Delaware Historical and Cultural Affairs, NOAA concluded that the partial dam removal will
have an adverse effect on historic resources. NOAA is working cooperatively with State of
Delaware Historical and Cultural Affairs, property owners, and interested parties to determine
appropriate mitigation measures and will be developing a Memorandum of Agreement (MOA)
with the State of Delaware Historical and Cultural Affairs.
Anticipated mitigation may include preservation of portions of the historic dam structures and
disseminating information on Delaware’s architectural history in relationship to the project and
APE. These efforts may include pamphlets, guides, or other media that provide historical
information in the Project Area or describe National Register listed or eligible historic properties
identified in the project area. NOAA and the State of Delaware Historical and Cultural Affairs
will also consider interpretive signage at the site, although initial discussions indicate that
signage may not be an appropriate mitigation measure due to limited accessibility by the public.
Opportunities were provided to potential consulting parties to participate in project planning and
design through multiple public meetings over a three year period, as well as written letters to
potential consulting parties to afford them an opportunity to become formally involved in the
Section 106 consultation. To date, no one has responded to NOAA or any other project partners,
relative to becoming a formal consulting party. However, NOAA has identified interested parties
and has worked with them to develop the partial dam removal design and will continue to work
with them as the design is finalized. The project will continue to be advertised as it completes
regulatory review.
The following project documentation is available upon request:
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•

•
•
•

Significance Evaluation of the White Clay Creek Dam One, White Clay Creek and Mill
Creek Hundred, New Castle County, Delaware, written by Catherine Morrissey and
Rebecca Sheppard of the University of Delaware Center for Historic Architecture and
Design
Restoration of Shad and Anadromous Fish to the White Clay Creek National Wild and
Scenic River: A Feasibility Report. June 2010
December 2011 Determination Letter from State of Delaware Historical and Cultural
Affairs
Minutes from Public Meetings April 2010, September 2011, January 2012, September
2012 and December 2012 in which the dam removal was discussed with the general
public.

A final draft of the MOA will be forwarded to you for ACHP review and comment. Please
advise NOAA as to whether the ACHP will participate in this consultation. NOAA will continue
to work with the project proponents, State of Delaware Historical and Cultural Affairs,
regulatory agencies, other interested parties and the general public to ensure the development of
a MOA meets the regulatory intent of the National Historic Preservation Act. Project permitting
is expected to conclude in summer 2013 and construction is anticipated to begin by December
2013.
NOAA appreciates the opportunity to work cooperatively with your office on this important
project. If you have any questions, please contact Mary Andrews, NOAA Technical Monitor for
the White Clay Creek Dam #1 Removal Project at (410) 267-5644.
Sincerely,

John Catena
Northeast Regional Supervisor
NOAA Restoration Center
cc:

Gerald J. Kauffman, University of Delaware - Water Resources Agency
Ms. Joan Larrivee, Delaware State Historic Preservation Office
Ms. Gwenyth Davis, Deputy State Historic Preservation Officer
Laura Craig, American Rivers
Mary Andrews, NOAA Restoration Center
Miguel Aparicio, NOAA Federal Preservation Officer
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May 20, 2013
Mr. Tom McCulloch
Advisory Council on Historic Preservation
1100 Pennsylvania Avenue, NW RM 803
Washington DC 20004
Re:
Byrnes Mill Dam, also known as, White Clay Creek Dam #1 Removal Project, New
Castle County, Delaware
Dear Mr. McCullough:
The National Oceanic and Atmospheric Administration's (NOAA) Restoration Center, acting as
the lead federal agency on behalf of the other project partners, including the Delaware Racing
Association, University of Delaware Water Resources Agency, and American Rivers (hereafter,
project partners), is supplying supporting documentation to the Advisory Council on Historic
Preservation (ACHP) of a finding of adverse effect for the Byrnes Mill Dam AKA White Clay
Creek Dam #1 Removal Project in New Castle, Delaware.
The following project documentation is included with this correspondence:
•
•
•
•

•
•

Delaware State Cultural Resource Survey Property Identification Form which includes a
description of the historic properties, location map and photographs
December 2011 Determination Letter from State of Delaware Historical and Cultural
Affairs
May 2013 Copy of the Consulting Parties Letter and list of potential consulting parties
Significance Evaluation of the White Clay Creek Dam One, White Clay Creek and Mill
Creek Hundred, New Castle County, Delaware, written by Catherine Morrissey and
Rebecca Sheppard of the University of Delaware Center for Historic Architecture and
Design recommending the dam and associated structures be eligible for inclusion in the
National Register of Historic Places.
White Clay Creek Dam #1 Design Plans
Restoration of Shad and Anadromous Fish to the White Clay Creek National Wild and
Scenic River: A Feasibility Report. June 2010

Project Description and Location
The Byrnes Mill Dam, also known as White Clay Creek Dam #1, is located on the White Clay
Creek National Wild and Scenic River, approximately 1.2 miles upstream from the mouth of the
Creek. The dam lies within the grounds of the White Clay Creek Country Club’s golf course,
northwest of the intersection of Ogletown‐Stanton Road (Route 4) and Churchmans Road (Route
58) in the vicinity of Stanton, Delaware. Daniel Byrnes constructed the millrace and dam circa
1773‐1777. Typical of plank crib dams, the Byrnes Mill Dam has four main elements: abutments
(or cribs), aprons, a foundation, and a dam wall. Currently, the north side of the dam is breached,
and the building elements on that side of the creek are damaged. The most intact remains of the
dam are on the south side of the creek, where the plank crib dam construction is visible.
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Description of the Undertaking
The project partners propose to partially remove White Clay Creek Dam No. 1 to restore
anadromous fish passage. In consultation with the State of Delaware Historical and Cultural
Affairs, the proposed preferred alternative is to remove the deteriorating middle 40 feet of the
100 foot wide, 3-8 foot high timber and rockfill dam. Design plans are included are included for
your review. Other alternatives investigated during the design phase include full dam removal
and addition of fish passage structures. Full dam removal would eliminate the entire historical
dam structure from abutment to abutment and did not meet the requirement to minimize effects
to historical resources. Fish passage structures are not technically feasible given the current
breached state of the dam and would require attaching concrete structures to the historic dam.
Therefore, a partial removal of only the middle 40 feet of the breached dam was deemed both
technically feasible and minimized adverse effects to historical resources. Additional details on
the importance of restoring anadromous fish passage and a summary of fish passage alternatives
investigated can be found in “Restoration of Shad and Anadromous Fish to the White Clay Creek
National Wild and Scenic River: A Feasibility Report. June 2010.”
Description of Undertaking’s Effect on Historical Resources
The proposed preferred alternative is to remove the deteriorating middle 40 feet of the 100 foot
wide, 3-8 foot high timber and rockfill dam. This will require the removal of 40 feet of the dam
structure, including partial removal of the dam apron and foundation found within the river
channel of White Clay Creek. This alternative does not alter the dam abutments or cribs,
retaining wall, and raceway/millrace.
Steps Taken to Identify Historic Properties
The Center for Historic Architecture and Design at the University of Delaware completed a
report titled “Significance Evaluation of the White Clay Creek Dam One, White Clay Creek and
Mill Creek Hundred, New Castle County, Delaware” in 2011 and determined White Clay Creek
Dam #1 is a unique feature in our landscape. The structure is eligible for inclusion in the
National Register of Historic Places under Criterion D, for the data it contains. In consultation
with the State of Delaware Historical and Cultural Affairs, NOAA concluded that the partial dam
removal will have an adverse effect on historic resources. NOAA is working cooperatively with
State of Delaware Historical and Cultural Affairs, property owners, and interested parties to
determine appropriate mitigation measures and will be developing a Memorandum of Agreement
(MOA) with the State of Delaware Historical and Cultural Affairs.
Anticipated mitigation may include preservation of portions of the historic dam structures and
disseminating information on Delaware’s architectural history in relationship to the project and
APE. These efforts may include pamphlets, guides, or other media that provide historical
information in the Project Area or describe National Register listed or eligible historic properties
identified in the project area. NOAA and the State of Delaware Historical and Cultural Affairs
will also consider interpretive signage at the site, although initial discussions indicate that
signage may not be an appropriate mitigation measure due to limited accessibility by the public.
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Opportunities were provided to potential consulting parties to participate in project planning and
design through multiple public meetings over a three year period, as well as written letters to
potential consulting parties to afford them an opportunity to become formally involved in the
Section 106 consultation. To date three parties have responded to NOAA relative to becoming a
formal consulting party. However, NOAA will continue to work with them as the design is
finalized and an MOA is signed. The project will continue to be advertised as it completes
regulatory review.
A final draft of the MOA will be forwarded to you for ACHP review and comment. Please
advise NOAA as to whether the ACHP will participate in this consultation. NOAA will continue
to work with the project proponents, State of Delaware Historical and Cultural Affairs,
regulatory agencies, other interested parties and the general public to ensure the development of
a MOA meets the regulatory intent of the National Historic Preservation Act. Project permitting
is expected to conclude in summer 2013 and construction is anticipated to begin by December
2013.
NOAA appreciates the opportunity to work cooperatively with your office on this important
project. If you have any questions, please contact Mary Andrews, for the White Clay Creek Dam
#1 Removal Project at (410) 267-5644.
Sincerely,

John Catena
Northeast Regional Supervisor
NOAA Restoration Center
cc:

Mr. Gerald J. Kauffman, University of Delaware - Water Resources Agency
Ms. Joan Larrivee, Delaware State Historic Preservation Office
Ms. Gwenyth Davis, Deputy State Historic Preservation Office
Ms. Laura Craig, American Rivers
Ms. Mary Andrews, NOAA Restoration Center
Mr. Miguel Aparicio, NOAA Federal Preservation Officer
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Mussel Survey Update (Doug)

Steering Committee Meeting Minutes
June 5, 2013, 10:00a.m. - Noon, London Britain Township Building
Attendees:
Wendel Cassel James Walner April Schmitt
Doug Janeic
Andrew Dinsmore
Don Peters
Kristen Travers
Jenny Egan
Ed O’Donnell
Martha Narvaez
Gary Schroeder
Ed Trommelen
Julie Bell
Aileen Parrish Tom Hubbard Bill Morton
Phil Geoghegan
Dorothy Miller
Andrea Withers
Linda Stapleford
John Theilacker
Jack Stefferud Shane Morgan Ingrid Feustel
Gerald Darke
Introduction of Ed Trommelen, our summer intern. Ed is pursuing a BA in Parks and Recreation
at California University of Pennsylvania. This internship is for 12 weeks and is unpaid, but after
completing it, he will receive 12 credits towards his degree and fulfill his graduation
requirements. Ed was given a 12-week work plan in which he will work half time for Delaware
Nature Society (under Kristen T. supervision) doing stream monitoring and working on habitat
and rain gardens (under Greg G. supervision). He will also work with the Brandywine
Conservancy on some of the White Clay Creek Reforestation Sites doing maintenance and
monitoring of tree mortality. He will also be working on a stormwater PR campaign for the
WCCWSP as his final project for college credit.
Approval of March 2013 Minutes.
Next meeting will be scheduled for September.
Second Quarter 2013 Statement of Financials reviewed. It was noted that while we still do not
have our final budget for FY2013, the expected budget is down to $87,000. Shane Morgan
proposed moving the allotted $2848.50 for creek fest to the restoration budget since there is a
surplus in that budget line, enough to fund next year’s creek fest with out additional funds. The
Committee voted to approve this adjustment to next year’s budget.
Wendel Cassel, member of the Friends of White Clay Creek Preserve, gave a presentation on the
proposed Tri-state marker trail followed by a question and answer period. The trail is a 4-mile
loop with 9 stream crossings. Julie Bell, National Parks Service (NPS), indicated that no formal
flora or faunal survey has been submitted to NPS. Bill Morton, White Clay Creek Preserve (PA)
Manager, said there have been formal studies on the entire preserve and that he could provide a
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copy to Julie. It was also noted that a small portion of the loop (~1mile) resides in Delaware, and
while they have the support of the Delaware Park Management, they have no formal approval.
The Friends Group has pursued approval in PA first since the majority of the trail resides there
(~3 miles), and they have the support of PA DCNR. The goal is to gather momentum by getting
the larger PA portion approved, and then apply for the smaller section in Delaware to get
approved. Wendel will be presenting the trail loop to the Delaware Advisory Council in July.
Gary Schroeder mentioned that they have 100 members in the Friends group, and an adopt-a-trail
program to handle trail maintenance.
Shane Morgan asked about where the rare plant species were located in regards to the trail. The
trail does not go through those areas.
Linda Stapleford noted that she is excited about the project, and its historical significance. She
endorsed the loop trail for its sustainable trails that should reduce maintenance, and for creating a
bi-state loop that both Delaware and Pennsylvania residents can easily access.
Aileen Parrish, London Britain Township, echoed Linda’s support.
April Schmitt asked about the machinery that would be used. Wendel said they would use a
Ditch Witch SK500, a small walk behind bulldozer. The bridge crossings would be completed
first before bringing in any equipment.
Wendel noted that they still need funding to construct the bridges and Jack Stefferud indicated
that he could assist them in finding funding sources.

Announcements
• Stream and Buffer Ecology Workshop at Stroud, June 6, 9:30-3.
• Coalition for the Delaware River Watershed First Annual Meeting and Conference, June
10-11, 2013
• On-site lecture and tour with Margot Taylor. Her property is a Sustainable SITES pilot.
We are working on picking a date in September. The tour needs to be limited to 20
people.
Subcommittee Reports
Education/Outreach (Shane)
• Stream Adoption Workshop (July/exact date TBD)– Kristen Travers is working
with our intern, Ed Trommelen on setting this up at Middle Run (DE).
• Children in Nature/Interpretive Hike (Goddard Park, LGT) June 8, 10a.m.
Twenty-four people registered for this hike. Watershed passports will be given out
to children, and White Clay Creek trail maps will be provided for interested
adults.
• Two schools were awarded scholarships for fieldtrips to Educational Programs
at Stroud. 44 students from Holy Angels (DE) attended a 4.5-hour stream study
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plus bussing, and 27 students from Assumption BVM (PA) were awarded a 4.5hour stream study at Stroud (transportation not needed).
• Creek Fest. We had our largest attendance with over 1000 people, three new
monetary sponsors, City of Newark, American Mushroom Institute, and Delaware
Friends of the White Clay Creek State Park. 290 water bottles were given out, and
Watershed Passports were provided to all children. It was noted that Matt Slap
Subaru did not sponsor the passports, and the Creek Fest committee will be
rethinking how to add different levels of sponsorships for next year’s Creek Fest
to be better prepared for corporate sponsors.
Research and Restoration
 Mussel Survey Update (Doug) – PDE has completed their mussel survey in the
White Clay Creek and did not find any mussels. They are now surveying the Red
Clay Creek and will use their findings as a comparison. They will provide a
summary to the Committee to review. Kristen T. added that DNS plans on doing
some volunteer surveys in the White Clay Creek this summer.
 Dam removal/Shad restoration update (Jerry) – Still waiting for a few things to
be completed with SHPO. Once that is finalized the dam will be scheduled for
removal, tentatively after Labor Day of this year. Jerry also noted that the William
Penn Foundation has chosen the Christina Basin as one of eight target ‘clusters’ to
receive watershed restoration funding. There are eight target clusters and between
all eight, there is 8 million dollars to be awarded over a ten-year period for
restoration projects with in the watershed clusters. They are currently working on
forming an advisory committee for the Christina ‘cluster’.
 Stream Monitoring for Bacteria (Jenny) – PA DEP 2012 bacteria sampling
testing resulting in two sites (sites 1 and 5) along the East Branch as having levels
above 200 cfu, but the tests are inconclusive since one sample for each site was
missing. Volunteers are needed to collect one more sample from each of the
original 5 sites this swimming season (July-August). We may do additional
sampling of these sites throughout the season and could add up to five more sites.
PADEP would also like to do E. coli sampling at these sites, in addition to the
fecal coliform tests, as they may be more indicative of bacteria that can cause
human health issues. Kristen added that the headwaters of Mill Creek (DE) are
also be sampled for bacteria. Delaware protocols test for enterococcus. It was also
noted that in order to target the source of the bacteria, in either PA or DE, further
testing using RNA would be needed.
 Fairfield Crest Community Habitat Garden – (Shane) This garden was
installed in May.
 Hoopes Farm Tour- Tom Hubbard mentioned that there was a recent tour of
Hoopes Farm (New Garden Township) during the DEEC conference. The Hoopes
farm is part of UWDE Watershed Control Plan. Sixteen different environmental
regulators from 5 different states in EPA Region 3 attended the tour. The Hoopes
Farm is a great example of building bridges and cooperation among various
stakeholders.
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White Clay Creek Wild and Scenic Program
Steering Committee Meeting
December 10, 2013, 1:00 p.m. - 3:00 p.m.
New Garden Township Building, 299 Starr Road, Landenberg PA 19350
AGENDA
Introductions
Approval of September Minutes
Fourth Quarter 2013 Statement of Financials
Announcements
2013 FWCCSP Annual Meeting, Deerfield Golf Course, December 11th. Doors open at 6:30.
Meeting starts at 7:00. This year Jeff Moore will be presenting a talk on "The Native People of
Delaware". This presentation will focus on the daily activities and tools of the ancestral Lenape
people.
DNLA awarded Stormwater Basin Retrofits at Hunt at Louviers - commercial category winner.
Award ceremony at the Delaware Horticulture Industry Expo on January 23 & 24 in Dover.
Winning entries will be posted on the DNLA website.
Presentations
Removal of White Clay Creek Dam No. 1(Jerry Kauffman)
Chester County Natural Heritage Inventory Update (Jake Michael)
Administrative Business:
Steering Committee Membership/Nominations - update of current members, review of
committee procedures, and discussion of potential nominees.
Subcommittee Reports
Education/Outreach (Kristen and Martha)
• Christina Basin Education Task Force - Public Outreach Campaign
• White Clay Creek Watershed Symposium (Fall 2014)
• School programs/Stroud
• Community Habitat Coordinator update (+97 residential homes needed)
•

Research and Restoration
Mussel Survey Update (Doug)
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Colonial dam removed on White Clay Creek
Molly Murray, The News Journal10:52 a.m. EST December 15, 2014
Researchers from the University of Delaware have worked for the last four years to
remove a dam from the White Clay Creek that has been blocking the spawning route of
local shad since the Revolutionary War. It's finally gone.

Buy Photo
(Photo: SUCHAT PEDERSON/THE NEWS JOURNAL)
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Jerry Kauffman tells the story of the spring day he visited the dam along White Clay
Creek in Stanton a few years ago.
There were hickory shad everywhere on one side of the dam, he said. On the other,
there were none.
"They were literally hitting their heads on the dam trying to swim upstream," he said.
Last week, after four years of study, fish sampling, hydrology work and permitting, a
large section of the colonial era dam was removed –making this stretch of the creek free
flowing.
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"This now connects the freshwater White Clay Creek with the tidewater for the first time
since the American Revolution," said Kauffman, director of the Water Resources
Agency.
Because the dam is historic, only a portion of it was removed and that will be studied by
historians at the University of Delaware. The large hewn timbers and hand-forged
spikes that held the dam together will tell the story of how the dam was built to
withstand floods, storms and the changing creek course for more than two centuries.
Catherine Morrissey, a research associate at the University's Center for historic
architecture and design said there isn't any information in Delaware's historic records
about how dams such as this one were built.
She said they knew the basics of the design from what they could see: there is a
raceway, a spillway and there was a timber, crib structure with stone support walls.
But the fine details of the construction and design were unknown.

Buy Photo
Over two hundred years old spikes from the old dam sticks out of a piece of the
wood. Byrnes Mill Dam also known as Dam #1 is located on the White Clay Creek
Country Club golf course at Delaware Park and has been removed to restore fish
passage up the creek. The dam was blocking the upstream movement of
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American and hickory shad, fish with a long history in the region. (Photo: SUCHAT
PEDERSON/THE NEWS JOURNAL)
"Now is our first opportunity to understand how the dam was built and how it
functioned," Morrissey said.
Some of the timbers used in the construction were large. One was 32 feet long and 2
feet wide, she said. And the metal spikes used to tie the timbers together were hand
forged, she said.
Through historic analysis, the research team should be able to find out what type of
wood was used and possible even the forest where it came from, she said. The work
will likely take several months.
This dam is of special interest because there are not many old mill dams left in the
state. Most burned or washed out in floods, she said.
What Morrissey already knows is that historic property records show that Daniel Byrnes
purchased four properties in Stanton but he only bought the land right along the creek.
He wanted the water rights and the ability to build a mill dam.
Morrissey said there is no indication that he farmed in the area so it is likely that he
operated his mill as a for profit venture.
The records also show that between 1773 and 1777, he built his first mill along the
Brandywine and operated that with his brother.
Morrissey said they moved to the White Clay as the Brandywine became crowded with
mills.
The mill at Stanton was in operation from 1789 to 1840, she said.
The project to remove the dam had its start in 2010 when Martha Corrozi Narvaez, a
senior policy analyst at the Water Resource Agency applied on a grant to study the
feasibility of dam removal on the White Clay. There are six dams on the Delaware
stretch of the White Clay and more in Pennsylvania.
Kauffman said there were several reasons why the agency decided to tackle this dam
first. They knew that opening this stretch of the creek would likely result in idea
spawning habitat for several species of fish. And they knew the property owner,
Delaware Racing, would be willing to work with the agency.
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Gerald Kauffman at the dam behind White Clay Creek Country Club.(Photo:
Courtesy of Danielle Quigley)
The White Clay Creek Country Club golf course adjoins the creek and because of the
meandering nature of the creek during storms and heavy water flow, they were seeing
loss of property from erosion, Kauffman said.
"I have to say a lot about the owners," Kauffman said. "They were just fantastic" to work
with.
The agency received grants from the National Oceanic and Atmospheric Administration,
American Rivers, the National Fish and Wildlife Foundation and Fish America
Foundation.
In all, $210,000 was spent to plan and remove the dam, Kauffman said.
One species of fish Kauffman would like to see resume spawning in White Clay Creek is
the American Shad. And it might also provide spawning habitat for striped bass and
river herring.
With this dam gone, they can at least make it up stream to Landenberg, Pennsylvania.
he said. There, another dam blocks the passage.
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Between Stanton and Landenberg there is plenty of clear, fresh water and grainy sand
bottom – habitats that most scientists think will be suitable for fish spawning.
Kauffman said no one is sure how far upstream they will go.
"We haven't had a chance to observe this in over 200 years," he said.
Reach Molly Murray at 463-3334 or mmurray@delawareonline.com. Follow her on
Twitter @MollyMurraytnj.
104CONNECT 5TWEETLINKEDIN 3COMMENTEMAILMORE
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Movement to Take Down Thousands of Dams Goes Mainstream
A dam in Delaware comes tumbling down; last year 71 others did too.
By Michelle Nijhuis, National Geographic
PUBLISHED JANUARY 29, 2015
16

The Glines Canyon Dam (seen in the lower part of this aerial photo) in Washington is
one of 72 dams that was either torn down or blown up in the U.S. last year.

PHOTOGRAPH BY ELAINE THOMPSON, AP
This spring, for the first time in more than two centuries, American shad, striped
bass, and river herring may spawn in White Clay Creek, a tributary of the Delaware
River in northern Delaware. Early one morning last month, a five-person crew waded
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into the frigid creek and pulled down most of a timber-and-stone dam that had
blocked the river's flow since the early years of the Revolutionary War.
The White Clay Creek dam was the first ever removed in the state of Delaware, but it
was far from the only one removed in the United States last year. On Tuesday, the
conservation group American Rivers announced that 72 dams were torn down or
blown up in 2014, restoring some 730 miles of waterways from California to
Pennsylvania.
Twenty years ago, dam removal was a fringe notion, and early demolition efforts
gained support only because the dams in question were no longer in use and, in some
cases, were dangerous to people living nearby.
Now, the U.S. dam removal movement has wide acceptance as well as bigger
ambitions; on Tuesday, producers of a recent documentary called DamNation met
with members of Congress and White House officials to press their case for the
removal of four large federal dams from the lower Snake River in eastern
Washington.
Small Challenges
While public attention focuses on the most spectacular dam demolitions, such as the
removal of the last section of the 210-foot-high Glines Canyon Dam on the Elwha
River in Washington state last summer, most of the 865 dams removed in the United
States during the past 20 years are small structures originally built for flood control,
irrigation, or very local hydropower. The White Clay Creek dam, built to run a longgone flour mill, was only eight feet tall at its highest point.
But small dams can stop fish as effectively as big ones. Gerald Kauffman, of the Water
Resources Agency at the University of Delaware, remembers watching hickory shad
bumping their snouts against the downstream face of the White Clay Creek dam,
trying and failing to swim upstream to spawn.
Small or large, every dam-removal project has its particular challenges. Some dams,
like the one on White Clay Creek, are historic structures that must be carefully
surveyed and partially preserved; others have trapped vast amounts of sediment and
debris, and must be removed gradually so as not to harm fish, wildlife, and people
downstream.
Removals also require support from the dam owners and from nearby communities,
state and federal permits, and, finally, money for demolition. The dismantling of the
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White Clay Creek dam, a relatively small project, cost $210,000. Serena McClain of
American Rivers, which helped fund the White Clay removal, says it typically takes
three years to plan and execute a removal.
Large dam removals, like those just completed on the Elwha River and proposed for
the lower Snake River, take much longer: For well over a decade, scientists and
environmentalists have criticized the federal Snake River dams for their devastating
effects on salmon.
The White Salmon River in Washington state began flowing again in 2011, after the
nearly 100-year-old Condit Dam was disabled by an explosion—a 2-hour process
condensed into this 2-minute time-lapse video.
ANDY MASER FILMS
Dam Defenders
But the Snake River dams and their reservoirs have influential defenders, since they
provide transportation and irrigation water to inland wheat farmers and contribute
hydropower to the region's electricity supply. Removal is gaining support, but it
remains a long way away.
While few removals are as complex or challenging as those proposed for the lower
Snake, dam-removal advocates are tackling more controversial projects than they
used to.
"We're trying to work more strategically, to have the biggest impact with limited
funds and limited people," says McClain. "So we're looking not just at old and
outdated dams, but at dams that currently serve a purpose." Many dams now
targeted for removal still supply some services to humans, and those services must be
replaced in order to win public backing for approval.
The dam-removal movement is also beginning to shift its strategy toward watershedwide restoration efforts involving multiple dams. To date, five dams have been
removed from the Des Plaines River in Illinois, and six more are scheduled to come
down.
The White Clay Creek dam demolition is the first of several anticipated removals on
the creek. Some states, notably Pennsylvania, have encouraged these broader
restoration projects by streamlining their permitting processes.
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Support for river restoration through dam demolition is also growing in Europe and
Japan. But some countries in Latin America, Africa, and Asia continue to propose
and build large hydropower dams, both to meet domestic power demand and to
produce electricity for export.
And some 80,000 dams taller than six feet-along with tens of thousands of smaller
dams-still obstruct U.S. rivers. Former Interior Secretary Bruce Babbitt, a proponent
of dam demolition, once observed that "on average, we have constructed one dam
every day since the signing of the Declaration of Independence."
One of the first of those was the White Clay Creek dam, built in 1776 or 1777 by the
mill owner and Quaker minister Daniel Byrnes. Byrnes's nearby house was the site of
a historic meeting on September 6, 1777, when George Washington, the Marquis de
Lafayette, and several other Continental Army officers gathered there to plan the
defense of Philadelphia. Though Washington lost the subsequent battle against the
British, he won the war. Today, the same might be said of White Clay Creek.
Follow Michelle Nijhuis on Twitter.
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April 1, 2015
Serena S. McClain
American Rivers
1101 14th Street, NW, Suite 1400
Washington, DC 20005
Dear Serena:
The University of Delaware Water Resources Agency has matched the $85,606 grant from
American Rivers and the NOAA Restoration Center for the White Clay Creek Dam Removal #1
(Delaware) Grant Agreement #481.
The $30,546 non-federal match has been provided by the University of Delaware Water
Resources Agency in the form of in-kind services. The voluntary, non-federal match from the
University of Delaware Water Resources Agency provided oversight in obtaining environmental
and cultural resources permits/approvals, project design/specifications, and construction
oversight.
The donation of in-kind services is intended to qualify as a match for the American
Rivers/NOAA Restoration Center grant award of $85,606. The donation was not used to match
any other federal money received for this project and was used within the grant period outlined
within University of Delaware Water Resources Agency’s signed Grant Agreement for this
project.
Sincerely,

Gerald J. Kauffman, Director
University of Delaware
Water Resources Agency
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Photographs
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Looking south at Dam No. 1 (April 2011).

Looking upstream at Dam No. 1 (April 2011).
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Plan view of White Clay Creek Dam No. 1. Note breach along overbank to left.

Dam No. 1 along the White Clay Creek (RM 4.2) at Delaware Park looking upstream
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Dam No. 1 along White Clay Creek (RM 4.2) at Delaware Park, note timber frame

Dam No. 1 along White Clay Creek at Delaware Park looking toward left bank.
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Dam No. 1 looking upstream (April 2011).

Dam No. 1 looking upstream (April 2011).
Taylor King
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Delaware DNREC fisheries biologist with American shad sampled during fish abundance survey
just downstream from Dam No. 1 along the White Clay Creek, May 2010

White Clay Creek Dam No. 1 (April 2014)
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Taylor King

White Clay Creek Dam Removal (December 2014)

Removal of White Clay Creek Dam No. 1 (December 2014)
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Timber remnants from White Clay Creek Dam No. 1 (December 2014)

Timber remnants from White Clay Creek Dam No. 1 (December 2014)
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UD archeologists surveying removal of White Clay Creek Dam No. 1 (December 2014)

Historic timber crib to remain at White Clay Creek Dam No. 1 (December 2014)
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Removal of White Clay Creek Dam No. 1 (December 2014)
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New York State—Department of Environmental Conservation

American Shad (Alosa sapidissima)

New York State—Department of Environmental Conservation

Hickory Shad (Alosa mediocris)
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